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PATENT 



RETURN PATH NOISE REDUCER 



BACKGROUND OF THE INVENTION 
1) Field of the Invention 

The present invention relates generally to an apparatus that reduces interference 
on a coaxial cable or hybrid fiber-coaxial cable system. Specifically, the invention relates to 
an apparatus that attenuates return path noise in a transmission system using coaxial cable 
wherein the noise is caused by external radio frequency (RF) signals or impulsive RF noise 
which are picked up and carried on to the coaxial shield by the system ground wire. Once on 
the coaxial shield, the RF signals traverse the coaxial shield and, at shielding deficiencies in 
the cable or other components and devices, the undesired signals transfer to the coaxial center 
conductor. The RF signals then travel along the return path of the coaxial center conductor to 
the coaxial network provider site and interfere with the signals sent from the subscriber to the 
provider. 

The apparatus of the present invention comprises an RF signal choke that is 
formed by wrapping a solid conductor, such as 12-gauge copper wire, around a ferrite toroidal 
form. An alternative method of creating an RF choke is to place the requisite ferrite material 



around the conductor at one or more points along the conductor path. Throughout this 
specification and claims "RF Choke" is defined to include either embodiment. The apparatus 
is placed in series with the system ground wire and the ground electrode or ground source. 
The apparatus significantly attenuates undesired external RF signals that are picked up and 
5 transmitted to the system via the ground wire thereby preventing the undesired RF signals 
from reaching the coaxial shield. The apparatus is provided in a compact housing with a 
terminal coupler and a conductor so that it is easily connected between a coaxial network 
ground wire or ground block and a grounding electrode at a subscriber site. 
2) Description of the Related Art 

10 The cable television industry, as well as other telecommunications industries, use 

certain segments of the radio frequency (RF) spectrum for transmission of signals in the 
upstream and downstream paths of communication in two-way RF distribution networks. The 
RF distribution networks can constitute coaxial cable networks or hybrid fiber-coaxial cable- 
based RF transmission systems. The invention herein is described as if it were installed on a 

1 5 coaxial cable system, however, it should be understood that the present invention can be 
utilized in any RF distribution network which provides for two-way signaling and which is 
grounded or bonded in at least one location on the RF distribution network. 

Coaxial networks are commonly used to provide cable television and other 
programming from a provider to multiple subscribers. Coaxial networks have expanded 

20 dramatically over the years and are being used for a variety of different functions. Recent 
developments in the industry include using bi-directional coaxial and bi-directional hybnd- 
fiber-coaxial ("HFC") networks to transmit computer data via the Internet to television sets 
and computers. In addition, cable television providers are expanding into telephony and other 
communication services. In such networks there are occasions where information from a 

25 subscriber site must be transmitted back to the system provider via the node, hub or headend. 
For example, various pay-per-view events distributed on cable television can be ordered by a 
subscriber by indicating acceptance of the pay-per-view event on the cable set top terminal at 
the subscriber site. The subscriber is instructed to input a response into the cable set top 
terminal or television set at the subscriber site and the response is transmitted along the center 

30 conductor of the coaxial cable from the subscriber site to the provider. The information is 
then received and used or acted upon by the provider. In addition to pay-per-view type 
events, the uses for coaxial networks have expanded to include communications and other 
areas which require a two-way path for the transmission of information along the center 
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coaxial conductor of a coaxial network. When a signal is transmitted from a subscriber to a 
provider, this is known in the industry as communication via the "upstream path." 

The upstream path's frequency band typically ranges from 5 to 42 megahertz 
(MHz). This is known in the industry as the "upstream frequency band." This frequency 
5 band corresponds to signals below the VHF television channel 2 in the United States NTSC 
system and therefore transmissions of signals on the upstream path do not interfere with the 
transmission of the primary signal along the downstream path (from the provider site to the 
subscriber sites). 

One significant technical operational problem lies in the susceptibility of a 

10 coaxial network to RF interference from miscellaneous radiated or conducted ambient signals 
in the 5 MHz to 42 MHz band. These external signals can enter the coaxial network at one or 
more points and create interference or totally block the transmission of a return signal on the 
network. This effect is generally recognized and understood but is the source of significant 
concern to the industry. It is commonly referred to as "return path ingress" because 

15 miscellaneous interfering signals of the 5 MHz to 42 MHz frequencies tend to ingress into the 
network and interfere with "return" or "upstream" signals. One prior art device is the Coaxial 
Cable Shield Filter which is fully described m U.S. Patent No. 5,091,707, to Wollmershauser, 
et al. the disclosure of which is incorporated herein by reference. The Coaxial Cable Shield 
Filter described in the '707 patent reduces interference caused by "off-air" RF signals that are 

20 conducted along the shielding of a coaxial cable. Such interference can cause problems with 
television reception at the subscriber sites if the conducted RF signals are allowed to enter a 
television or VCR tuner. The Coaxial Cable Shield Filter is designed to attenuate RF signals 
in a frequency range which interfere with signals traveling along the downstream path, 
namely, the primary signal sent from the provider site to the subscriber sites. The RF signals 

25 which the Coaxial Cable Shield Filter attenuates usually enter the coaxial network through 
direct pick-up (from a TV/VCR tuner) from external "off-air" RF signals (external sources) 
and are in the frequency range corresponding to the frequencies used for downstream signals. 
When such RF signals are conducted along the shielding of the coaxial cable to the television 
or VCR tuner and are allowed to enter the tuner where they can mix with the downstream 

30 signals carried on the coaxial cable center conductor, they cause picture degradation and other 
problems in television reception. 

The present invention is directed to solve a related problem but for which the 
coaxial cable shield filter is not suited, namely, interference which enters a coaxial network 
through its ground wire. Such interference is often caused by impulse noise caused by 
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electrical devices within the subscriber site, as well as external RF signals from ham operators 
or other sources picked up by the wiring network at a subscriber site. Such interfering RF 
signals tend to cover a broad frequency range and encompass the frequency range of 5 MHz 
to 42 MHz. 

5 Many household appliances use electrical contactors and similar electronic 

devices which produce impulsive noise. It is well known that as the current in an 
electromagnet rises and falls, its magnetic field grows and collapses. The moving field can 
induce a current in a nearby stationary conductor. Thus, when household appliances are 
operated, they can produce RF signals in electrical wiring, metal casings of appliances, and 

10 metallic water pipes, etc. Such RF signals travel along the path of the conductor usually to a 
common ground source. 

It is also known in the art that the electrical wiring in a typical home can act as an 
antenna and pick up RF signals in the air which are transmitted by remote sources such as 
ham radio operators, local television stations, etc. When the electromagnetic radiation comes 

15 into contact with the wiring system of a home, the RF impulse signals travel as a current 

along the wiring of the home and arc usually conducted to the common ground shared by all 
of the electrical devices in the home. 

In a typical subscriber site, all of the electrical appliances, communication 
devices, the power supply from a local utility and the coaxial cable from a cable television 

20 company are all bonded at a common grounding electrode. Usually, the common grounding 
electrode consists of a conductive rod driven into the ground near a home power supply panel 
and attached to the utility power supply ground or neutral. Another common grounding 
electrode used is the metallic cold water pipe in the home which comes through the earth into 
the home. Within the home, certain appliances have casings which are also grounded or 

25 bonded to the grounding electrode via the metallic cold water pipe. It is accepted practice for 
safety reasons to ground and/or bond certain appliances as well as telephone and coaxial 
networks to a common source so there is not a voltage potential difference between any single 
appliance and another appliance or electrical device in the home. In the home, impulse noise 
can be carried not only on a "ground" wire but also on a "neutral" wire. Throughout this 

30 specification and claims the term "ground source" or "ground reference source" include all 
points which are electrically connected to the common ground. Also, the term "ground wire" 
should also include "neutral wire" where applicable. 

Removing any voltage potential difference between various appliances and 
devices in a home eliminates a shock hazard. Because the metal connector at the end of a 
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coaxial cable is in electrical connection with the coaxial outer shield, and the connectors are 
readily accessible in a home, the coaxial shield must be grounded to the same ground source 
as other appliances in the home. 

While the common bond increases safety, it provides a path for impulse noise and 
5 other undesired RF signals to enter any coaxial network sharing the common ground. 

Unfortunately, because all of these devices and the entire electrical wiring network in a home 
share a common connection with the coaxial network, a recurrent problem is that the RF 
signals and impulse noises are picked up and transmitted along this common ground to the 
coaxial network. The ground wire of a coaxial network is directly connected to the coaxial 

10 outer shield. Therefore, the RF signals can travel directly onto the coaxial cable shield of the 
coaxial network. Once on the coaxial cable shield, these RF signals traverse the shield and 
are carried by the shield until they are attenuated or dissipate. 

Because a coaxial network has many connections and an extensive length 
between the subscriber site and the provider site, there are many places m the coaxial network 

1 5 where the coaxial shield can become weakened or become ineffective, or where devices or 
components that are installed, have marginal shielding effectiveness. It is at those locations 
that RF signals on the shield can traverse to the center conductor of the coaxial cable of a 
coaxial network. Once the RF signals reach the center conductor, they may interfere with or 
totally block the signals on the center conductor. Whether the RF signals interfere with the 

20 upstream signal or downstream signal depends on the frequency and amplitude of the 
interfering RF signals. 

Most of the time, the RF signals which are picked up and sent to the coaxial 
shield via the coaxial network ground are problematic in the frequency band of 5 MHz to 42 
MHz. Therefore, these RF signals tend to interfere with the upstream signals (from 

25 subscriber to provider). To eliminate these signals, a filtering apparatus needs to be placed m 
series with the ground wire of the coaxial network. However, the filtering apparatus cannot 
inhibit the capability of the ground wire to effectively function as a ground or safety issues 
could ensue as described above. For example, the Coaxial Cable Shield Filter described in 
the 707 patent is a valuable invention, however, it is ineffective for use as a grounding 

30 conductor for a typical coaxial network. 

Other filters in the prior art used on coaxial networks are usually comprised of 
coaxial cable or other electrical components and therefore usually have coaxial cable 
connections for attachment directly to the coaxial network. Coaxial cable docs not meet 
electrical code requirements for use as an acceptable ground wire. Therefore, when a coaxial 



network is installed at a subscriber site, the coaxial cable line from the provider is connected 
to a device known as a ground block. The ground block has an outer casing which is 
electrically connected to the coaxial outer shield of the coaxial cable. The ground block 
exterior casing is typically grounded or bonded using a 14-gauge or heavier copper wire to an 
5 appropriate ground or bonding source. The typical ground block also has two input/output 
female coaxial fittings which are inserted between the coaxial cable running from the ground 
block into the subscriber site. In this way, the coaxial cable is grounded without significantly 
disrupting the signal path. 

In addition to attenuating RF signals, another problem which has developed is the 

10 effects of drop passive devices such as splitters and couplers that have ferrite transformers 
"magnetized" due to current flow in the ground path as fully set forth in the position paper of 
Scientific Atlanta on Drop Passive Non-Linearity created on or about April 6, 1998, the 
disclosure of which is expressly incorporated herein by reference. The filter of the present 
connection tends to correct the effects of the ferrite magnetization when such magnetization is 

1 5 caused by impulsive or surge current in the ground path. 

It is an object of the present invention to provide a filter which reduces 
interference on the return path of a coaxial network which also provides for an adequate 
grounding of the coaxial network near where a coaxial cable from the coaxial network 
typically enters a subscriber site. 

20 What is needed to overcome the above-described RF signal return path noise and 

the disadvantages associated with known RF signal attenuation devices commonly used in a 
coaxial network is a commercially available, compact RF signal filter that can be readily and 
easily connected between the coaxial network ground block and an appropriate ground 
source. It is also an object of the present invention to provide an inexpensive, compact 

25 apparatus that is quickly and easily connected between a coaxial network ground block and 
the common ground at a subscriber site which attenuates RF signals m the frequency range 
used for return or upstream signals without loss of ground functionabihty. 
SUMMARY OF THE INVENTION 

The return path noise reducer of the present invention is generally comprised of a 

30 housing containing a filter device that attenuates the RF signals as they enter a coaxial 

network through its ground wire. The housing has a removable cover that is attached to the 
housing by a threaded fastener. The threaded fastener is received into a predrilled hole in the 
interior of the housing. The filter device is comprised of a ferromagnetic toroid ferrite form 
secured in the housing interior by epoxy or other equivalent fastening means. A length of 



solid conductor is wrapped several times around the toroid to create a choke. The solid 
conductor is of sufficient cross-section to enable it to also function as an adequate ground 
path for the coaxial network. An alternate embodiment could integrate the ground block and 
filter mechanism as one unit. 
5 The opposite ends of the solid conductor are connected in series between the 

ground block of the coaxial network at a subscriber site and its ground source. In a preferred 
embodiment, a first end of the solid conductor is fastened to a terminal coupler. This terminal 
coupler is adapted to receive and hold in place a ground ware from the grounding electrode 
and to electrically couple the first end of the conductor to the grounding electrode. A ground 

10 wire from the grounding electrode is inserted into a first aperture in the terminal coupler 

through a first hole in the housing. A threaded fastener is threaded into a threaded receptacle 
in the top of the terminal coupler until it firmly engages the first end of the solid conductor 
and the ground wire from the grounding electrode. A second end of the solid conductor 
protrudes from the housing through a second hole in the housing and is at least several inches 

1 5 in length for attachment to the subscriber site ground block. 

In practice, the filter of the present invention will attenuate RF signals as long as 
the toroid choke is in series along the ground path between the ground block and the source of 
the undesired RF signals. In the preferred embodiment, the filter is placed between the 
ground block and the utility power supply grounding electrode and it could be attached in any 

20 fashion and work as long as it is placed in series. However, the filter could be placed 

anywhere along the ground path before the power supply grounding electrode and it will 
attenuate RF signals. Also, numerous filters could be placed throughout the ground path. 
Thus, one could use a number of known methods to attach one end of the conductor to the 
ground block and the other end of the conductor to the grounding electrode with the 

25 conductor wrapped around the toroid between the two conductor ends. An alternative 
embodiment is the placement of several ferrite forms around the ground wire along the 
ground path. 

In the preferred embodiment, the filter is connected between a coaxial outer 
shield and the grounding reference source. This is accomplished by attaching the filter of the 
30 present invention in series between the ground block and the grounding electrode. At the 
time of installation, repair or activation of the upstream communication path, of a coaxial 
network cable to a subscriber site, the filter can easily be attached in such a cable system. 
The ground wire traversing between the ground source and the ground block is disconnected 
from the ground block. The free end of the ground wire (which was originally attached to the 
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ground block) is inserted through the first hole m the housing and into a first aperture in the 
coupling device. One then threads the male threaded bolt into the threaded receiver in the 
coupler through an access hole in the housing until the threaded bolt mates the free end of the 
ground wire and the first end of the solid conductor. One then attaches the second end of the 
solid conductor, which protrudes from the filter housing through a second hole, to the ground 
block. 

By connecting the filter between the ground block and the ground reference 
supply, as described above, the RF signal choke is connected in series with the ground source 
and the coaxial cable shield. The choke acts as a filter that attenuates undesired RF signals 
which are carried by the coaxial network ground wire before the RF signals reach the outer 
shield of the coaxial cable of the coaxial network, but still functions as an adequate ground. 
Although the description herein is described at a subscriber site, it should be understood that 
the present invention can be used at any point along a transmission system to attenuate 
undesired RF signals which enter the system through a ground or bonding source. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view of the RF Choke of the present invention with the housing 

cover in place; 

FIG. 2 is a back view of the RF Choke of the present invention; 
FIG. 3 is a front view showing the interior of the RF Choke apparatus with the 
housing cover removed; 

FIG. 4 is a side view cross-section of the apparatus of Fig. 1 through Section 4-4 

of Fig. 1; 

FIG. 5 is a perspective view of a typical ground block for a coaxial network; 

FIG. 6 is an exploded view of the present invention without the housing cover 
attached between a typical ground block for a coaxial network and a typical grounding 
electrode which is used to ground the utility power supply; and 

FIG. 7 is a schematic diagram showing an example of a coaxial network, namely 
a CATV system. 

FIG. 8 is a side view of an alternative embodiment of an RF choke of the present 
invention in the closed position. 

FIG. 9 is a front view of an alternative embodiment of an RF choke of the present 
invention in the closed position showing a ground wire inserted therethrough. 

FIG. 10 is a side view of the RF choke of FIG. 8 in the open position. 

FIG. 1 1 is a front view of the RF choke of FIG. 9 in the open position. 
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FIG. 12 is a top view of the RF choke of FIG. 8-11 m the open position. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in Figures 1 -4, the return path noise reducer 1 0 includes a housing 
5 having a housing base 12 with an interior 14. The interior is enclosed by a removable cover 
16. The cover is secured in place by a threaded fastener 1 8 that is received in a fastener 
mount 20 in the interior 14 of the base 12. 

Secured m the housing interior 14 is a toroid or toroid form 22 consisting of 
ferrite Number Seventy-Seven or similar performing material. The toroid may be of any 

10 suitable ferrite material to accomplish the attenuation of the frequencies of interest. In the 
preferred embodiment of the invention, the toroid form 22 is secured in the housing interior 
14 by an epoxy material (not shown). However, the toroid form 22 may be secured in the 
housing by any other equivalent means. In the preferred embodiment, wrapped around the 
toroid form 22 is an insulated solid conductor 24. The coils 26 of conductor 24 wrapped 

15 around the toroid form an RF signal choke 28 of the filter. The choke 28 functions as an 
inductor connected in series between the coaxial outer shield and a ground source (not 
shown). Although the preferred embodiment uses an insulated solid conductor 24, an 
alternative embodiment could use a toroid form which is insulated in combination with an 
uninsulated conductor. In such an embodiment, the individual wraps of the uninsulated 

20 conductor should not contact one another. 

The solid conductor 24 has two opposite ends 30 and 32 that extend from the 
choke 28. The first conductor end 30 is attached to an electrical terminal coupler 34 and the 
second conductor end 32 exits through a first hole 36 in the housing. The electrical terminal 
coupler 34 has a threaded receptacle 38 for receiving a threaded bolt 40. In the preferred 

25 embodiment of the invention, the terminal coupler 34 is secured m the housing interior 14 

with an epoxy or equivalent functioning material (not shown). However, the coupler 34 may 
be secured in the housing by any other equivalent means. The base of the threaded receptacle 
38 of the preferred embodiment is cylindrical in shape and has a closed bottom 42 and a 
cylindrical wall 44 which begins at the closed bottom 42 and terminates at a threaded opening 

30 46. The threaded receptacle cylindrical wall 44 has a pair of diametrically opposite apertures 
48 and 50. The first conductor end 30 is inserted into the first aperture 48 of the threaded 
receptacle 38. The threaded bolt 40 is screw threaded down until it comes into contact with 
the first conductor end 30 thereby holding the first conductor end in place. The second 
aperture 50 is aligned with a second hole 52 in the housing so that a coaxial network ground 
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wire (not shown) can be inserted through the second hole in the housing 52 and into the 
second aperture 50. 

In the preferred embodiment, the terminal coupler is made from an electrically 
conductive material so that when both the first conductor end 30 and the coaxial network 
5 ground wire are inserted into the first aperture 48 and second aperture 50, and the threaded 
bolt 40 is screw threaded to come into contact with both the first wire conductor 30 and the 
coaxial network ground wire, the first conductor end 30 and the coaxial network ground wire 
are in electrical connection with one another. The housing cover 16 has an access hole 54 to 
allow access to the head of threaded bolt 40 for tightening and loosening of same. Any type 
10 of conductive material is acceptable for the construction of the terminal coupler provided that 
the material is rigid enough to allow for the threaded bolt 40 to be threaded into the threaded 
receptacle firmly enough to hold the first conductor end 30 and the coaxial network ground 
wire in place. 

Although in the preferred embodiment the terminal coupler comprises a threaded 

15 receptacle and threaded bolt, any equivalent coupler can be used provided it is capable of 
electrically joining the first conductor end 30 and the coaxial network ground wire m an 
equivalent fashion. Of course, a solid connector, such as solder could be used, however, this 
lessens the ease with which the filter can be installed. The use of a threaded receptacle and 
threaded bolt allows attachment and detachment of the filter to be performed by a layperson 

20 using only a screwdriver. In practice, a screwdriver is inserted through the access hole 54 to 
loosen threaded bolt 40 from the threaded receptacle 38. The layperson disconnects the 
ground wire from the ground block and inserts it through second hole 52 and into second 
aperture 50. The threaded bolt 40 is then tightened down to electrically connect the ground 
wire and the first conductor end 30 in the coupler 34. The layperson or technician then 

25 attaches the second conductor end 32, which extends through the housing through first hole 

36, to the ground source. The connections between the first and second conductor ends 30, 32 
and the coaxial network ground wire and ground source are easily made. 

The choke 28, formed by winding the solid conductor 24 around the toroid 22, 
functions as an inductor connected in series in the ground circuit formed by the ground block 

30 and the ground source. The RF signals or impulse noises that are sent to the ground source 

from external sources are transmitted or carried by the second conductor end from the ground 
source as a current. As RF current carried by the solid conductor 24 flows through the choke 
28, the current flowing through the coils of the choke creates an inductance in the filter. The 
inductance creates a counter electro-magnetic force that resists the flow of current through the 
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filter. The counterelectro-magnetic force opposes any current change in the circuit, and 
attenuates the undesired RF signals carried by the solid conductor 24 before the RF signals 
reach the ground wire of the coaxial network. 

By constructing the toroid from ferrite Number Seventy-Seven or other similar 
performing material, the choke tends to attenuate signals from approximately 5 MHz to 
approximately 42 MHz. Therefore, the filter is effective in reducing RF signal interference 
with the return path signals carried on the center conductor of the coaxial cable. Different 
types of toroid material can be used to attenuate different frequencies. However, the inventor 
has found that most of the undesired RF signals and electrical impulses which enter a coaxial 
network through the ground are typically in the 5 MHz to 42 MHz range. 

The attenuation of the undesired RF signals reduces the level of interference 
caused by the mixing of the RF signals with the designated return path signal(s) carried on the 
center conductor of the coaxial cable. The toroid 22 forming the choke 28 of the present 
invention does not affect the ability of the solid conductor 24 to function as an adequate 
ground for the coaxial network because the choke does not affect or limit the ability of the 
solid conductor to carry electrical energy having lower frequencies, under 1 MHz, and pass 
them to ground or to keep the various ground references within the subscriber site at the same 
potential. 

Referring to Figs. 5 and 6, a typical ground block used in a coaxial network for 
attaching a coaxial cable at a subscriber site is shown as 60. The ground block has two 
female receptacles 62 and 64. Female receptacle 62 is an input to receive a coaxial cable 
from a provider site. Female receptacle 64 is an output for attachment of a male coaxial cable 
connector traveling into the subscriber site. The ground block has an outer casing 66 and a 
ground terminal loop 68 in electrical connection with each other and with the coaxial cable 
outer shield. The coaxial network ground wire 70 is attached between the ground loop 68 and 
the filter of the present invention 10. The first conductor end is attached to the ground wire 
via terminal coupler. The second conductor second end 32 is shown m Fig. 6 as being 
connected to a ground source 72. 

In practice, when a coaxial cable from a coaxial network is provided to a 
subscriber site, the ground block is attached to a fixture at the subsenber site near the utility 
power source so that it is close to the grounding electrodes. The coaxial cable from the 
provider site is attached to the input 62 and a second coaxial cable is attached to the output 
64. The coaxial cable attached to the output 64 is directed into the subsenber site directly to 
the television or other receiving device in the site. In the prior art, the ground wire 70 from 
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the ground loop 68 on the ground block was attached directly to the grounding electrode. As 
such, there was no filter to inhibit or attenuate RF signals coming from the common 
grounding electrode. In the preferred embodiment, the return path noise reducer of the 
present invention is attached in series between the grounding electrode and the ground 
5 terminal loop of the ground block. A filter or number of filters could be placed anywhere 
along the ground path to attenuate undesired RF signals, including between an electrical 
appliance and the grounding electrode. As long as the filter is in service before the ground 
block, along the ground path it will attenuate RF signals before they reach the ground block. 
Shown in Fig. 7 is one example of a coaxial network, a CATV system. In 

10 practice, a CATV provider site 74 is established. This could be one of numerous headends in 
a large network or a single provider site for a smaller network. Each CATV subscriber 76 is 
connected to the CATV provider site by a coaxial cable 78. Shown in Fig. 7 at one CATV 
subscriber site 76 is the connection shown in Fig. 6. As noted above, the present invention 
can be attached anywhere along the transmission system to achieve the desired result. For 

15 example, a transmission system is grounded and/or bonded at numerous points throughout the 
transmission system. The RF choke of the present invention can be utilized anywhere along 
the transmission system path between a ground source and the transmission system to perform 
the desired function. 

Figures 8-12 show an alternative embodiment of a filter of the present invention 

20 which can be used in accordance with the present invention. A ferrite form 80 is placed 

within a plastic housing 82. The plastic housing has a hinged top 84 pivotally attached to the 
bottom 86. Within the housing is the appropriate ferrite material formed so that when the 
housing 82 is closed there is an aperture 88 through which a ground wire can be placed. In 
this way, the ferrite form of the present invention can be placed throughout a subscriber site 

25 by placing numerous ferrite forms on the various ground wire to attenuate undesired RF 
signals. In the preferred embodiment, the ferrite form consists of ferrite material number 
seventy-seven and takes the form of a cylinder. The ferrite material is in two pieces, one of 
which 90 goes in the cap of the housing and the other of which 92 goes into the base of the 
plastic housing. 

30 From the above description of the present invention, it can be seen that the return 

path noise reducer provides an inexpensive method of attenuating return path signal 
interference caused by RF signals introduced into a coaxial network through the coaxial 
network ground wire being connected to a common ground at a subscriber site. The filter is 
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capable of being easily connected between a coaxial network ground block and a ground 
reference source. 

There are various changes and modifications which may be made to the invention 
as would be apparent to those skilled in the art. However, these changes or modifications are 
included in the teaching of the disclosure, and it is intended that the invention be limited only 
by the scope of the claims appended hereto. 



What is Claimed is: 
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1. A filter for reducing RF interference on a coaxial network, the filter 

comprising: 

a ferrite form; and 

a solid conductor having first and second ends, the conductor being 
wound about or through the ferrite form thereby creating a choke m series between the first 
conductor end and the second conductor end; and 

a terminal coupler provided at one of the conductor ends for electrically 
coupling the choke between a coaxial network ground block and a ground reference source. 

2. The filter of Claim 1 wherein the solid conductor is configured to function 
as a ground for the coaxial network and to attenuate the RF interference. 

3. The filter of Claim 2, wherein the toroid is constructed of ferro-magnetic 

material. 

4. The filter of Claim 3 wherein the toroid attenuates RF signals m a 
frequency band from approximately 5 MHz to approximately 42 MHz. 

5. The filter of Claim 3 wherein the toroid is constructed of type 77 ferrite 

material. 

6. The filter of Claim 5 wherein the conductor is constructed of at least 14 
gauge copper wire. 

7. The filter of Claim 2 wherein the terminal coupler comprises a threaded 
receptacle for receiving a threaded bolt, first and second apertures in the threaded receptacle 
adapted to receive the first conductor end and a ground wire from the ground reference source 
and a threaded bolt screw threaded into the threaded receptacle configured to hold the first 
conductor end and the ground wire in the first and second apertures. 
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8. A filter for reducing impulse noise in a coaxial network wherein the 
impulse noise is being introduced into the coaxial network through a coaxial network ground 
wire, the filter comprising: 

a ferrite form; and 

5 a solid conductor having first and second ends and a cross-section of 

sufficient size to function as a suitable ground for the coaxial network, the conductor being 
insulated from the ferrite form and wound about the ferrite form thereby creating an impulse 
noise choke. 

9. The filter of Claim 8 wherein the impulse noise choke is configured to 
function as a sufficient ground for the coaxial network and to attenuate RF signals m the 
frequency band between approximately 5 MHz and approximately 42 MHz. 

10. The filter of Claim 8 further comprising a ground block coupled to the 

noise choke. 

1 1 . The filter of Claim 8 wherein the ferrite form is constructed of number 77 
ferrite material. 

12. The filter of Claim 8 further comprising 

a housing having an intenor, the ferrite form being secured within the 

housing interior; 

a terminal coupler provided at the first conductor end, the terminal coupler 
5 being adapted for joining the coaxial network to the first conductor end with a ground wire; 
and 

wherein the second conductor end protrudes through the housing for 
attachment to a ground block source. 

13. An improved coaxial network for transmission of two-way RF signals, the 
system comprising: 

a coaxial network having at least one coaxial cable traversing a distance 
between a first site and a second site, the coaxial cable having an outer shield; and 
5 an RF choke connected in series between a ground reference source and 

the coaxial cable outer shield. 
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14. The coaxial network of Claim 13 wherein the RF choke comprises a 
ferrite form and a solid conductor, the conductor being wound about the ferrite form. 

15. The coaxial network of Claim 13 wherein the RF choke comprises a 
ferrite form adapted so that it can be placed around a ground wire. 

16. The coaxial network of Claim 13 wherein the RF choke attenuates RF 
signals in a frequency band from approximately 5 MHz to approximately 42 MHz. 

17. The coaxial network of Claim 14 wherein the ferrite form is constructed 
of type 77 or similar performing material ferrite material. 

18. A method of reducing RF interference on a coaxial network, the coaxial 
network having at least one coaxial cable having a coaxial shield traversing a distance 
between a first site and a second site wherein the shield is grounded at the second site through 
a ground wire connected between the shield and a ground reference source, the method 

5 comprising the step of: 

connecting an RF choke in series with the shield and the ground reference 

source. 

19. The method of Claim 18 wherein the RF choke comprises a ferrite form; 
and a solid conductor having first and second ends, an insulated outer surface and a cross- 
section of sufficient size to function as a suitable ground for the coaxial network, the 
conductor being wound about the toroid. 

20. The method of Claim 1 8 wherein the RF choke comprises a ferrite form 
adapted so that the ferrite form can be placed around the ground wire. 

21. A method of minimizing ferrite magnetization caused by impulsive 
current in a coaxial network ground path, the coaxial network having at least one coaxial 
cable having a coaxial shield traversing a distance between a first site and a second site 
wherein the shield is grounded at the second site through a ground wire connected between 

5 the shield and a ground reference source, the method comprising the step of: 
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connecting an RF choke in series with the shield and the ground reference 

source. 
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RETURN PATH NOISE REDUCER 

Abstract of the Invention 

A coaxial network filter device for reducing RF signal interference which enters 
the coaxial network via a ground wire attached to the outer shield on the coaxial cable in the 
coaxial network. The filter device comprises a ferromagnetic form either with a solid 
conductor being wound about the fernte form or adapted to be placed around a ground wire. 
The filter device attenuates RF signal interference that enters the coaxial network via ground 
wires and also functions as a ground path thereby adequately grounding the coaxial cable 
outer shield. 
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COMBINED DECLARATION AND POWER OF ATTORNEY 

(Original, Design, National Stage of PCT or CIP Application) 
Inventors: Thomas Jokerst 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are stated below next to my name, I believe 1 am the original, 
first and sole inventor (if only one name is listed above) or an original, first and joint inventor along with those 
listed above (if plural names are listed above) of the subject matter which is claimed and for which a patent is 
sought on the invention entitled: Return Pat h Noise Reducer 



the specification of which: (Complete (a), (b) or (c) for type of application) 



REGULAR OR DESIGN APPLICATION 

( a ) X is attached hereto. 

(b) was filed on _ as Application Serial No. 

and was amended on _ (if applicable). 



PCT FILED APPLICATION ENTERING NATIONAL STAGE 

(c) was described and claimed in International Application No. 

filed on and as amended on (if any). 



ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 

I hereby state that I have reviewed and understand the contents of the above identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations § 1.56(a). 

In compliance with this duty there is attached an information disclosure statement. 

37 CFR 1.97. 
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PRIORITY CLAIM 



I hereby claim foreign priority benefits under Title 35, United States Code, §119 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign application for patent or 
inventor's certificate having a filing date before that of the application on which priority is claimed. 

[Complete (d) or (e)] 

(d) X no such applications have been filed. 

(e) such applications have been filed as follows. 



EARLIEST FOREIGN APPLICATION^), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



Country Application No. Date of filing Date of issue Priority 

(day, month, year) (day. month, year) Claimed 



YES NO 



YES NO 



ALL FOREIGN APPLICATION(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO SAID APPLICATION 



CONTINUATION-IN-PART 

(Complete this part only if this is a continuation-in-part application) 

I hereby claim the benefit under Title 35, United States Code, §120 of any United States apphcation(s) listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States application in the manner provided by the first paragraph of Title 35, United States Code, §112, I 
acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, 
§ 1.56(a) which occurred between the filing date of the prior application and the national or PCT international 
filing date of this application. 

(Application Serial No.) (Filing Date) (Status) (Patented, pending, abandoned) 

(Application Serial No.) '(Filing Date) (Status) (Patented, pending, abandoned) 
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POWER OF ATTORNEY 



As a named inventor, I hereby appoint the following attorney and/or agent to prosecute this application and 
transact all business in the U.S. Patent and Trademark Office connected therewith, before all competent 
international authorities in connection with any international application, and before all foreign patent offices in 
connection with the national phase of any international application or any foreign application, and to appoint any 
associate attorneys in connection with any application, either domestic, international or foreign national. 

John M. Howell (25,261); Richard E. Haferkamp (29,072); Kenneth Solomon (31,427); Joseph M. Rolnicki 
(32,653); Joseph E. Walsh, Jr. (36,959); Alan H. Norman (32,285); Donald R. Holland (35,197); Bryan K. 
Wheelock (31,441); Charles E. Dunlap (35,124); Anthony G. Simon (40,813); Alan L. Cassel (35,842); Michael 
J. Thomas (39,857); Thomas A. Polcyn (41,256); Melodie W. Henderson (37,848); and Michael E. Kondoudis 
(P42,758) 

Send Correspondence To Direct Telephone Calls To 

Anthony G. Simon 

HOWELL & HAFERKAMP, L.C. Anthony G. Simon 

7733 Forsyth Boulevard (314) 727-5188 

Suite 1400 

St. Louis. Missouri 63105 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both under Section 
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 



Full name of sole or first iny&rrpor Thomas Jokerst 



Inventor's signature 
Date 





^ 1 1*2 * 2 1*?^ Country of Citizenship United States 
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Post Office Address 15912 EagleJChaseJ^Hir^ 
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VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS [37 CFR 1 9(f) and 1.27(b)] 
INDEPENDENT INVENTOR 



As a below named inventor, I hereby declare that I qualify as an independent 
inventor as defined in 37 CFR 1.9(c) for purposes of paying reduced fees under 
section 41(a) and (b) of Title 35, United States Code, to the Patent and Trademark 
Office with regard to the invention entitled Return Path Noise Reducer 
described in: 

X the specification filed herewith. 
Application Serial No , filed 

I have not assigned, granted, conveyed or licensed and am under no obligation under 
contract or law to assign, grant, convey or license, any rights m the invention to 
any person who could not be classified as an independent inventor under 37 CFR 
1.9(c) if that oerson had made the invention, or to any concern which would not 
qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization 
under 37 CFR 1 9(e). 

Each person, concern or organization to which I have assigned, granted, conveyed, or 
licensed or am under an obligation under contract or law to assign, grant, convey, 
or license any rights in the invention is listed below. 

_X_ no such person, concern, or organization 

persons, concerns, or organizations listed below 

FULL NAME 

ADDRESS 



_ INDIVIDUAL _ SMALL BUSINESS CONCERN _ NONPROFIT ORGANIZATION 

I acknowledge the duty to file, in this application or patent, notification of any 
change in status resulting in loss of entitlement to small entity status prior to 
paying, or at the time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no longer appropriate. 
[37 CFR 1.28(b)]. 
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further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under section 1001 of Title 18 of the United States Code, and that sucn willful 
false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any oatent to which this verified statement is directed. 
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